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= (54) Title: POLYESTER AMIDE COPOLYMER. AND MOLDINGS AND PRODUCTION PROCESSES OF THE COPOLYMER 

^ (54)«Ma)««i: 7Kux;^^;uT5 KJtS^i*. *a)^]K1«9fc«feu:*a)igjS^x£ 

]^ (57) Abstract: A polyester amide copolymer consisting of an aliphatic polyamide (A) and an aliphatic polyester (B) and having 
^ a weight-average molecular weight of 40,000 or above and a content of components having molecular weights of 10,000 or below 
^ of 10 wt% or below can be produced under strictiy controlled conditions by a process which comprises (1) the step of conducting 
at 100 to 150 'C initial (poly)esterification and the initiation of distilling out of low-molecular components including water, (2) the 
^ step of conducting polymerization and uniform melting at 150 to 300 °C, and (3) the step of conducting the removal of oligomers 
g and polymerization under a reduced pressure. The obtained polyester amide copolymer is excellent in biodegradability and exhibits 
^ excellent physical characteristics such as high strength and high heat resistance. 
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jKy-^-z^y-r- (P/M) m (a-a-;^fe-3) : 
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wo 2004/060969 



3 



PCT/JP2003/016744 



5 ni/w^/Kyr? K (A) tmmmr^v :^^y^^i^ (b) <bo*s-a^fls:;5^^^.c^. ms 

(C) irfltf^^Tif y (B) ©^/-^-(^il^t,^^ (1) mm<DW^T. 

1 0 0-1 5 0'C-C(D7ii^ftttTJU='-jUt:^t^m.'^^mm^^^lii^-^fJ:7iihK 

m^m^m^!^^mi^m~fj::^m\^'r^miJiu. (2) 1 5 0-3 0 o°c{c*3v^ 

1 5 0-3 0 0 t^T-co;^ y J: t>-i«a^jtiSJc&^ff 0^3 umicm^H 

t?#{cMM5fc(^)fi. X@ (1) -ei 0 0~ 1 5 0*C<^^/^ptt;ti56<I<g:S-em— 

(3) T*MffiTl-:ry =f^- (^^=-JI:i:^JJiT<^^^) ^|^*L. Mtcfi^^iiie) 
S^V%5xa^^{;iJ:f9. ^fife^yoz^v^yur ^ K*fi^«s:(D«?m^^fflJ§iJ Loo 
itlS-a-^-fk L5-03KS^O«^tt{c#i:;iC^,^#$:^;t5:^y =^-^-<0^m6^fj:^.^ 

^m^Pf:^mm-t^ftisf>\zii^ mnti^xmmmTi^VTt k (p) m^=^y^7- 



wo 2004/060969 



4 



PCT/JP2003/016744 



±ia^^{j:s<5#2|c^gg«7>xif y^;^7^/uT5 K^a-g-^iicfi, mmm^^VT% k^. 

^fc. ^^^cDTjf K*fi#^*:©0 2©Mit^Jfett. J!iJ»5]^xK y T 

(c) ^^=^^y'yi'<ommm^p^x^^mmm^}) =^:^y'/u (b) m 

^:np.y^,l. (F) ^ytfiM^^T-^ K (G) ^yT5 Ko?jSl!^i:^3 

ISB^ ^ ^Mt- 5 i6 * ^ O5ff0^ 

1. mm- 

(mmm^^vTz k (o ) 

iiiii^i^Tify K (c) -efeSo ^loaiMj^TK y r ^ k (c) Sip°o/if y 

K*fi^^^<sr#ij*-r5iigfl^:^7Ky K (A) tmw^Km-'-ty-^^t,:^^ 

K*a:^i^it"<^lliflS;^:iKy T$ K (A) J; {i;;^/^ S^^ft 

K6 (-^^D^-e) , xKyr^ K6. e (:^-i'n>'6. 6) . zKyr^ Kl 2 

(^-i-p^i 2) , xKy F6, 1 0 (^^n^-e. 10) 
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5 0 0~1 0 0, 0 0 0. 3E(Cti 1 0 , 0 0 0~5 0, 0 0 0,#{c:iO, 000 

~2 5, 0 0 o<Df^Sim■vh^:lti)m^^L^f\ mw-^^^^a^s 0 o^mx'h?> 
(fliteSizKy oi^x/i^ (B) o^/-^— ) 

:^'Tiv (D) , fl|/J^^:>?;^— (E) *5 J: T^^^^lliflSi^^x v^/U (F) jJ^b/cCS?! 

(F) SrfflV^5#-a•f4. #^¥4 - 3 6 3 2 0-^<2f#{c:|S^ 
;^-7"/V (D) (E) ^fflV^/^ < T^j5if y :n^7^yUT 5 

Ji' (B) (^^y-^-i: t-Cfflv^5c<^^i, ii?r> (p) 
f y K<D^kfiJcSf£:;5S, tJ? y :n;^ T^yU t jjf y T 5 K <h 05 Jj? y — 
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(D) tmmmi^:^—/^ (E) , h^\f^n:iin^ t^:^T/i'^WX'±^ / -^—(D 5 

(E) irOSJtfi. flill^^^i^;{7/i'7jf:x^^fc:{iflil»i^i;?;«7yW7K>'^aix^v^/v (D) 
(e) f±, XS (1) t (2) {^l*5V^TS^&#»/05i?^-J^^^^(c:;5^S J; p {c. flg 

si5mi^:^^^ni>m^r:^itmmmi^:^/^^i^m^:^y'/i^ (d) jcMuigfij^/ufflvNS 

ri/5S$f*L<. 1:1. 1 ~1 : 1 0©^yi'ifci?fflV>Sr i::OSM(c$f* LV^o 1. 
1 ^-'VJ: •?ii^/jJVNi^5>^fi{;^i:c0 7if y ai;^7^/UT$ }^^^m^fh\:i< < , *fcl 0 ^ 

Tif y in;x.7-yUT 5 K©i!!,^,^s<S< /^5o ^tUbUmm^ V (B) o 

^/■v-i:, ilifl^l^^K y T ^ K (C) <hfi. ^ij^^v^/v/T $ K<D^/Ht;&sj[^JN-iS-a" 
m^Xb/9 5~5 0/5 0<O$5IS<i:«iS J; 5 J^^St^ffl V> 5 r ;5S^j^ U V^o o^;^ 
x/u/T§ Ko^yvtb^dss/g 5 J; t) /J^$v^ t^^>fi?tgfedS|ig^ble:< <. 50/5 

2. Mi^ 

^ 7^ /i^ ^ y -x' — ;^ 7^ /Hk o T ^ ^ -r 5 7k * {± T =1 — tf {g 
ftfig^^^m-rsxmx'foSo MiS£{±, *xm (D {^*5(ts^;^v^/Hfc;*5j;t>'§| 
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m\i'm-:^x, m^m-^^. t^Ti^^um-^^. 

-^-O-a-lf*) l-^/U{c:^LT. 0. 0 0 0 1~ 1 #{^0. OOl^^bO. 

3. SSiit^fe 

(B) o^y-^'-o^^js^/uyojetJi, J;?)$?*L< (iitji o^/u%gi±(DRf£;. ^ 

$f*t<. icD/c36. 1 O 0~ 1 5 CCcDa^M^tClO. 5~1 2B#^. 

iiiL. ^fc. fliii»i^xKyT$ K (c) \>'>n:<h^%^^mz.mmn:\t^\.mm-^-k.\'t 

Mo (^Ky) 3i;;^7"/Ht:<lrMii&$-fr. XfeXS (2) tcjstt /P- T 5 
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i^com^^^m^t. iaifc^-fk-isie (J ic< v^'fi[RI;6Sfc5o o. 5 ^ffl5|^^^-e«s^&;^>s-|- 
5)■^Jlii^T•fr-f . 1 2i^mmi&-Qi'iRm^m-m^±m.-t^^v :i^p(>y'ji^T^ K^s-a- 

ihRft^mtit, mmmi^:^^i^:^:^m-^-^m^mmi^^yi'^>m^:^T^i- (d) tm 

i©PJ}c:^v^/cflgMS^v^:^-/u (e) ©RfSlc J: 13 ^^t-STK^fcttT/^^-zu 

(F) <^a#a<o:9-tff^^e>^^$ix5o ii-L. ±m0ki^7!)mit^^^ 

1-5:1 it. xm (1) (jKJJ) btJ^ieiTk^fcttTyu 

^^PJOtK y ::c;s;^yl,7' 5 K*S^#:(DM5t;&&(^Xa (2) f4 , efTlSXm 
(1) -eM^^^T^/Wti^s 1 0^^u%UAJijl=fTU. ^^S;-r-5ftcD7K*fc{4Z/i'3- 
/i'^^tf{g:^^*fi5c^;DS|^*^ttX. ±<!; LTflift^i^zK y T 5 K (C) mmm 
7}f y (B) (D^y — ©Tify ai;^7-/Wt:'^^^ ^^(D^y^ — tib^^fi:^ 

mmt-t^:ittm'^ LV\ roXS (2) 1 5 0~3 0 CC, 0* L< f4 1 

5 0-2 8 0lCO?a^MttKT'l~2 0B#^^, J:f9$f*L<tt2~l 0 B#f«^^^^^t- 5 

*fc«^ilgj»j5^i^;&/V7}f:x^aix^7"/U (D) ir^^/K^flgiy^ig^i^;*— /i^ (E) 

^^^i^mi^itnm^mi^:fj/i-:^>'m=^^'r/i^ (d) ic^ltj^pj (^/u) m^mi. 

^*fcf4jiga»j^i^:^/U7}?v^zc;^7"/i. (D) tmmmi^^-/i- (e) ^mm^^m 
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5 5 0-2 8 0^. oi^ggt 1-1 0 o^F^. #{c2~8 o^^i. -^i^-r 

^::itf>m^L\,\ r©xm (3) {c^5V^T. 1 0 OP aSXT\zimi-^^x-<Dms. 
^riS-^^^^c, i «9:a^^c^^cfil 4 O^J^T. t< f±l 2 05>ii^T. Mfc^^L 

/wji?v®?ic^7^yi, (D) tmmmi^:t'-^i^ (E) <bOim^•^^:^fflv^5ci:;a5^m^KJ 
15 l^X'©;d-y rf-^-|^**5j:Tj.M^XS(C#-r-<t55^ 5 i«^>^-Sjb*3 j: t/t;^- y 

aii^T. umitmM.-mM.+ 1 5 o'c. m^mM.'^mj^+ 1 o ox:(Dmmt o. 
5-2 0 0^^^. mci-^i 5mm^t^ir^zttm'^L\,\ 

fi. ilift^i^2KyT5 K (A) tmfUjmyt^V (B) cbco^tii^^;^.^;^^^ ^ 

M¥A?;^^ft/5>4:^i^^±J,o^^=-ftl^ij^T(^fig^ o^;5Siom 

^^S:;d5 4::^5fc«Sfe5v>»*:^y =r-^^S-5Sl 0 ai:%<^j@;t s ^ , Sinf 

(Mw) i;^5pi*,5^^4 (Mn) (DitX^m^tl^^W^m^ (Mw/Mh) 
30 $f*L<fi2. S^^T-SbSr <tT't>ft^$tl.$o 
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H^i LT©fliflS;^;Kyai^7^/i^fi, ^¥*lF55-^a;5S 5 0 0 ~ 5 0 0 . 0 0 0. # 

ic4, ooo~ioo, 0 0 o©$5ffl-c*>5w t^as^f^ Lv^, ^5izi^>9.^a;55 5 0 

05(5?^-T?$>5<t, ^-a.Si;&l^{c:fi^S;5S±i9|i</j;S, 5 0 0. 0 0 0 SriS 

M2<Di^it::^^fe(c*5^^T«^^5i^i|s|•o^3{i. ^4^^^7^^u*fcfi^4^T ^ FT- 
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4iflS 5 7 - 2 6 6 8 8 -i-i^^) . 5 V>Ji7kO#?£T-eMT{C (l^mW 7 - 1 5 

»*L<ttO. 8 d l/gJJi_h, Jg{C$f*L<fiO. 9 d 1 /gi^JiT'fcSr .t/iS, 

5 0 ~ 9 5 6 0-9 0 ^7^%, xff y oij^ v^yw^a^js 5-50 

#(ci o-4 0^/^%i:/^5SIJ^^s^^L<fflv^P,J^5. *fc±|H 3 Jli|s^ 

fltM^Tjfyr^ 2 5-8 5^/u%, #tc3 0-8 1 fliiiSi^Tify 

^:^-7^/>fi4. 5-2 5^yl-%, #{C9-2 0^yU%. «*t^>^X/^fiO. 5-2 
5^/U%, i|#{Cl~2 0^/U%, feSVNfi^4^T^ K;55 9 ~ 3 0 ^/i.o/o^ 9 . 
5-2 5^jU%(DmmX'. ±|S^fifejKycc;^-r/l^T$ K*fi-g'ft:4'<0 2Ky K-^ 
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:^mm<D^sV ^:^TJi-T^ K*fi^^*:o0 2 igiit:&-felCtJfeV>, JifB UfcflgMJ^/K 
5 K<Dilt^T*>5^1 9 ox: tm 3 0 0'Ct(Dm(Om.m. J:9*f*L<tt210~ 

2-1. om&u<Dmmx'^w^^^o ±mm.m-ci~i sm^. 4#(c2~io^ 
~2 6 ot. #(di 7 0-2 3 ot:. m.mmm (x-^f^ l< tt^^^^^f^/u-r 5 k^s 

i^SJSMJ; t? fil 0'C^J^_biB;< . #IC2 0-1 0 0*'C{SV>fiSiKffl) lc{ST^-it 

|g2©g!iit:fyfe^aT#btLSJ}^y 3^;^7^/UT5 K^tfi-a-^^^fi. ±iz&LfcJ;p{:: 
fllfl^J^JKyr^ H"<iillifl^F:^^y ^:=^v"/i^©:/n 5/^#b^-g.^<35jl^^^/^ ^^1^ 

5)-i^ft{CStf£:-f-5>l' ^-^ix^^ h^S^50. 7dl/gje^_h. $f*L<ttO. 8dl 

/g^±. H(C^*L<ttO. 9 d 1 /giit_h(^t,(^t/^5„ *fc#ra^{d*5V^T. 

10-15 Ot:(^?a-*$5ffliCl^-(D|grB'fkM£g^> *fcl 5 0 - 2 1 O'CCDlfifflfC 

(DSCSiJ^) 
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^mmmnmT (i om i x^) . i o'cx-^(o^uisi:x^f^ummx'n^t:^o 

T'fiLC - 9 A. ^WHttR I D-6 A. ft?W^fi C R - 4 ATfe So ^9J>>t±. 
5 BgfP^X (tSc) |g{<^S h o d e X H F I P - L G H F I P - 8 0 6 M<lr 2 T^ffi 

POLYMER L AB OR ATOR I E Stt^<0:$>^S<J5M^j^S 5 

15 ofco 

±ISGPC(cJ:5:5>^fiS.t)«:9■•7^a^>*(D3!I*^^:*5V^T. :»-^4lO, OOOJJA 

25 (^ill!*!i«SlJ^) 

aO^«rlc;Ky •v-SrXSg^^iat?. MJET. 1 0 0 t^-C 1 2 ^K^O-S Lfe„ 
y ^ 2 0 g yX/U^lmm, L /D = 1 0 tf 7 y — {77 h 

M) ^mmc. 1 6 0-1 8 o'cxmm{.t^^^\f^ v-^mm^mmi-^mm (m 

2 s e c -^"COfit^fflV^^to 
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jaW^Sr 8 O'Cl;: 5 0 mm{C Lfc?H y h L. ^Jl^jg^ 1 O 0 ro/rJ^T?, 

15 <?|IJ^> 

tio 1 0 OmmOif%S:^g{z:|g*L. d y KiS^ 1 0 0 mm/5)-C^J^ L^o 

(1) ~^mm i^^c-NMR\zx^mmm^:^m) 
25 • ^-a-tb^ 
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(2) ^6^mi^ (^i^JsK^^ hM^#T) 

m^^ny^^y^^^ u±i^miiii^mmw tmodaj > i:m\,^xm^ 

(D-m^m-^ blS^t-'^t -^^tl^^gi: OSiJ-a>^|f# 

(3) SCiSl^S 

15 • ifttiMS : 1 9 5'x:Rrj2 3 ox: 

• ^^Wtfi^ : 5°C 

• 1 ^MW :4. 30fi&@23'C 
•2©S#:1. 5 7^&@14 0'C 

• ^mWi^m : 6 . 7 5^ 
20 . ^*Q.3S*5i; t/Cj^fp : /jj ^ 

10 0^) <SrfflV^T5l55!9^|g^^^Lfc„ 

• MWKm : 2 3X: 
25 . nnS: : 3 0 u mm 

• 5l§i»JitS : 3 0 Omm/m i n 

(Il2&0y 1 ) 

30 3 0 / 7 0<D7}f !;rc;^7-/ur ^ K^. J!^^T<^xa{c J; 9 s liiit Lfc, 

iC, TS?e>g^?6 5. 7 6 g (0. 4 , 1, 4 -i/^J' ^'i;*;^— /H 2 1 . 
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6 6 g ( 1 . 3 5 ^JU) , -f-yf P^'eilS. 82g (1. 05 ^/W) ^ t U 

T. SbzOa, B^^j^/i'i^iJ^A i7klP#ix mm-7:y:ff:^4 7^mi^%:Mk. {mumM 
^]^y<^(Om.m^ 1 0 0'C;5»f> 1 5 0'C*-C4 0 ^^t^ifXWi^ ic^Ui^^ 1 5 O'C-C 

iir. lUllJJLfCo ^1 Xg;5^P,^2XS||-T^. ©ffl#)COllIt|5Ifi{i 2 8 . 2 g T'. S 

Pa&.T\^L. ^<D:^mX'2 If^mmW^Ulrf-fto ro^l. M«s<?5 ^/^^5^;6S±#i- 
1, 4-:/^5'>'v^;<^-/^ig||lJJ:^^^P{- l^;^^(p]ijX^{j;l 1 0%-T?fcofc, ^V^ — 

immm 2 ) 

^S2©llt/l;^i^7Ky n^^-x^w^/-^— ?m-a^j^^ffiVNT. ^;^7^>'U/T5 K • 

3 0/7 OO/Jf y ai;^-7^yi,T^ K^MitLfc„ 

^J£«rtJ 1 {c:*5V^-C^ Ti^\^>m7 4. 5 3 g (0. 5 1 ^/W) , 1, 4-Zf^l^ 
v?^-yu 91. 92g (1. 02 ^/V) , •:^-rD>'6134. 66g (1. 19^ 

Ti^l^V^JCMLO. 0 6 S^ywrotffcS^ 
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/i^iiffja^Sii{cufciHii(x^«4 1 %-efcofco 

^3Xmt>. ^5§l^©EE;f7^4 5:»-«>{tT 1 0 0 P aiJiTtClL^iS;^^ 
fi. ^J6«»Jl <!;|ll^{ctTofCo XSSriiC-CWm, IHitZ L^t^^^W^mfi 1 6 4 , 
10 5 g-e. Siii^^7k^S*3j:t;tl, 4 -T'^J'^^i^^— /uigfiJMSrSSptCLfcIalUJl^ 

(HJfe^iJ 3 ) 

3 0/7 0O;Ky ai^v^yi^T^ K^SSitUfc, 
-:^^ni^6^100. 33g (0. 8 8 mm0H 1 tmm 

H2xs<z>sf&©^-?^i4iljfe^ji tm^mmxh^ . hixS;5*?,0 2x@«i-t 

25 ^<D@mi^<^>IsIiIXg«:2 6. 5 g-C% S^^fife7k^a*5J:TJ«l, 4-Z^^:^i^^- 
v'WiiPJfi^aifitc: LfclHliDi^fi 1 8%-efcofco 

§l#^t. mSX^tj, ^^P^<Dmt)t:4 S^mifX 1 0 OP a&.Ti^Lt:i&.f^ 
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HJfi^J 3 
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3(P/M) 


3(P/M) 
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3(P/M) 
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2(P/P) 
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30/70 
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100—150 
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1J 
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1.7 
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1.7 
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19 


27 


20 


18 
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% 


29 


41 


18 


74 
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°C 
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15 
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15 
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21 


21 


21 


21 


21 


12 






% 


110 
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% 


85 


89 
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136 
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91 
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97 


98 


82 


80 
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51.000 
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2.5 
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77 


98 
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77 
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% 
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77 


84 
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70 


70 


49 


50 
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70 
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21 


21 


30 
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0 
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9 


9 


0 
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30 
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0 


0 


21 


0 




0 
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6 


10 
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2 


4 




10 


10 


10 
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27 


24 


27 


22 


64 
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1.4 
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70 
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55 
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